Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2001-194268 
(43)Date of publication of application : 19.07.2001 



(51)IrrtiCL 


GOIM 11/02 
G02F 1/01 




(21 Application number : 2000-265529 


(71)Applicant : 


COMMUNICATIONS RESEARCH LABORATORY MPHPT 
KAZI SARWAR ABE DIN 


C22)Date of filing : 01 .09.2000 


(72)Inventor : 


KAZI SARWAR ABED IN 


(30)Priority 






Priority number : 11315413 Priority date : 05.11.1999 


Priority country 


JP 



(54) LIGHT DISPERSION MEASURING DEVICE AND MEASURING METHOD TO USE THE SAME 

(57)Abstracf 

PROBLEM TO BE SOLVED: To provide a light dispersion measuring device and its 
measuring method capable of reducing cost for measuring light dispersion by a simple 
device. 

SOLUTION: In the method to utilize a ring-type interferometer including an optical 
modulator, right-handed light is modulated before passing through an object to be 
measured, and left-handed light is modulated after passing through the object to be 
measured. As these two components interfere with each other at the time of emergence 
from the terminals of the interferometer and average output power on time depends on 
modulation frequencies by the effects of dispersion of the object to be measured, it is 
possible to obtain interference fringes with a periodic structure by measuring the average 
output of light as scanning the modulation frequencies. When the wavelength of a light 
source is slightly changed, the phenomenon of a shift in the fringes is observed. The 
wavelength dispersion of light is measured through the use of the phenomenon. 
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3*g@g3i4i5a*t£S[Ofc&. «?H £3fcJ^S^^•2©-e■ 
^•l^ : ft©^l2gS^c-^l,>T 4 5g*(oJ'N©ejKfS^ ; &8X») 
W*« 9%JB(,>-C) C*i6©tECC«I:*T 

»*Mlt*c4m4. ±ia©#tttc J: 
i^(cok>r<D^ttA«9mHiRBRK:tfcirrs e £ £ 

#*wu»*fflt»T«je-rftH:. ja»iff)&8*ji*}f-?7 >j 

isifiuy h-?z>mML&&btiz. cne©3i**ffit> 
-c. ±a©^ias*^y>^sf© z F^tt*fJfflL.fc 

^-©*&fi#tsc*«r * c «t as-cs «T{ci**ifl 
tccft*ittiB-r*. 

[0 05 2] 01 3(C*tvc£MB£3tl*£7r<r'<-- 

afr&xo*9Hftft*E,. #©«#«»*<»„, bsm* 
t. 36^xh7T-Y^-*^a-rsi^©{ag^*^o 

£T£. AH*©iB«{C*tor*^31S©f»X, Y#4 
3fe©Xfc<fcCKY^(fiJ^{Bjg*}#o»S»©m^* 

e,rc«:, cn^»^t2o. ^2 1-ea^ 
-rctta-cffi>. fi^-j-c. jjb©e c „*e,'v e,„* 

-CS&C £**#■;&>£. 
[005 3] 
[$(2 0 ] 

[0054] 
[«2 1] 

^(0-(£,/-^)exp(ifl> - 0 

[0055] 1 &£fi^2 fttftXMteWfS 

Hi* «frl**£US?g£fc<i>.. «HtM."C. ftffl^PIS 
*i££, 7fc©S««:$t2 2©J:${cat*>3*x£. L2» 
U 36^-2 «^ii*SWK:<^^nfilYK:*«fe». * 

[0 05 6] 
[»2 2] 



£,(0 - / V2)'exp(ia»^)expl«Mi cx>s(ft> M 0] 

CC-C. M l <<ltt4««-C»> ^HS©«*lfc2 3© « [0 05 7] 
J:^{cifi<K-C§.5. « [1*2 3] 

exp[£M, cos(w m /)] « 1 + tAf ,[exp(ia> OT 0 + exp( -i(o m t)]/2 



[0 058] cn*?., «k*®W*SWfcftlWH»<». 50 ©*{*. AAi«Ka>.-a>.. te «k i^fa. + a>. £ 2 -7©* 




(9) 



'0 1-1 94268 
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16 



OftiCO^X (3.-/3, • to.. ft^j&8Ea>„ + <i>.©:3fcK:o 
[ 0 0 5 9 ] 1 HCWesti**? 7 /<- 3%S 



* «9 0ft*B«**W. «^{4*B^PIS*€>^»?SS^ 

^Iig5 a£2|lBKffii§©|g«^£gWftt<>. C© 
fctf>. ft*BgP9S<fc S l>»?^a^i3S 5 a £iijfi&© E 

[006 0] 
[&2 4] 



£;(*) = (£;./V2)exp(i^ -i2^)[l+iM I cos(©„<-2/S,a>. I L)] 



[006 1 ] ;fcJi£#2tt. fflt$n5*7T^^ 

s 5 - 3 o ic<fc -> r #©<I?g«x:#i6ifc: ft 
13. KStUfcfS. effl^S&-S^«3fiS^i9S5a(C^ 



[0062] 
[82 5] 



£,(0 = {E t I V2)exp(ia> 0 f - *2jS 0 L)[l + cos(<»^)] 



[0063] fi£->T. m 1 4 ( b ) U— !f ★ [0064] 
^6©AS*3lM>«j«#l*JH«b*ti©iLft©«?fc&|fiJV^ 20 [&2 6] 
©Ea&tfE^^ttt^e. 8t2 7©J:-5{cat>1*^. ★ 



[0 06 5] # # [»2 7] 

CtlP>©?SK©B#Fffl^*m-Si> Jt2 8i»2 9®<t 3C*- [0 06 6] 
5i£ft5. ♦ [»2 8] 



0 067] 



* * [»2 9] 



[0 06 8] C©/c«t>. £i9Hift»a>. s &.X4 1 + >Uft: 
^^S©^4^6UlS*-r**OH^>«V^ 

•r <t sftiE&w&ffjft? u >^#m<=>*i&c <ta*bj&> 
#©^fc£*jvrB-c&£,, 

[ 0 0 6 9 ] 8 2 8 Kfct^T^Si^hi ft * 

fctttst2 9{c*j^T?ts*seA(cfts^«»3 o-cm 
btcim> ^©^fr-co^iasi^^f.i^"*! 

«. f.«&3 l<DJ:9«:ftS. 
[0 07 0] 
[#3 0] 



[0 07 1 ] 
[ffc3 1 ] 



40 



fa" 



N 
2fi t L 



CCT. N»iE©*^r&^. 
&3 2 

[0 07 2] 

[&3 2] 



■7 v>i?<omm f c ». 



i 



50 



[007 3] jam«v (3 1 »3fc©&^|»&-C;b&fc 



(10) 
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CO 074] 
[&3 3] 



18 



AA AA 



[00751013 ©5fc^SiS5 a^5> WKGCfc^T 
m«t^fiWl&O^KK:B*>*xfcffl36^-9 5rSU. ■£© 10 

exp^cosHO]^(M)+^(^)exp(«y)+^(AC)exp(^ay) 
-J 2 (A^)exp^«i ( /)-/ 2 (A<)exp(-Gfty)+.... 



&3 3£mva§£c£#r#-s. 

[0076] ±©gi^r«. jSOQftM 1 Ri^M t ^3C» 
i><D^Vxmmbtci)K <fc«mt^Kg© fit 
t^!S©£!lHlt*& 3 4 S 35©i5 CC]S^©-< 7 -fe 

[0077] 
[&3 41 



[0 07 8] 



[0 07 9] 



* * [S[3 5] 
exp^cos^)]*/^)**/,^ 

-J 2 (A/ J )exp^2fii,0-/ 2 (^)e' t P(-aay)+.... 

★ ★ [&3 6 J 

+ {J t (M t )-J t (M^} 1 + 47,(M 1 )J l (Af 2 )sin I (A^) 
+ {7 2 (M 1 )-J 2 (M 2 )} 2 +4/ I (M ( )/ 2 (A/ 2 )sin J (2Aa> - L)] 



[0 08 0] 



*30^ [gt3 7] • 
Pv*f[{A(M,) + ^(M 2 )} 2 /2 

+{J,(A/,)+/,(Af 2 )} J - 4J,(A/ I >/,(M 2 )sin 2 (A«>„L) 
+ {7 2 (M 1 )+^(^ 2 )} 2 -4J 2 (M i y j (M 2 )sin J (2AG) ( „L)] 



[008 1 ] C©5£«. ±j£©ia<Ht?J£(,>/cl»£-<!:l§l8l 
CC. N3:jE©m<!: IT. &3 1 ©^fiJS&ifc-C. Ut3 
6«Cte(,»-Cg/J\ fcl»{*^3 7{C*Jl>-r@A. £fc-5C 

[0082] _hKii9J Ltc%3Zm&*&ts V > 

t5c©a>j5£*tT5. ctih<Dfflmij&-c\*7 v>*s&mz 

?c«)©#S L/T ffSA$?8; C» 4 C £ ifi-C # £©"? , 
[0083)*fe. a^hHBStJSillWWIilt. 

*W«:{i v ^s$&©x* + >££»g£Lft^t&Jdrc 
*-S„ c©Jt£-©!S&fmi:*0i 6*fflt>-r^T{cuiW 



WSiP. fiftB^ii§*Sl,>»5IMi3£S5 aW7r 
7f^-i&f57-30iOH CC^&KS© pj^^3l£ji 
@^i 4^ffli^*(ctev»t:M%->T(,^„ z<Dfflg.H 
40 j*©i$®«. c©ss*^*&#6#ffc£«d3£-rs*T 
£>•&„ 

[0 0 8 4] »Al/fcM®il£©:fcS&«&L' if* 
<fc. SC3 0(3^3 8©«fc5{CS^^^C<b*lr#l.. 
[0085] 
[»3 8] 

[0086H3 8 tr>t>~me>mmamwi&a>. < = 2 




(11) 



( 



19 

[ 0 0 8 7 ] &2 8(C*sl,»THJ&#©#&Ka^/Mt* 

£,■&©?&«£©«;*£> L' = L„' . frtllt. L.' 
«&3 9©J:5{c3?*>*t&. CCt, ^HJiStStf mtt 
— 5£, £fc«N«iE©SI£rc&S. 

[008 8] 

[&39] 

[0089)017 (C^b/c 17'J >^£*#£/c8J>©<& 

L c * . ti&4 0#>6©6ft-5. 
[0090] 
[&4 0] 

K-d2f M 

'0091] c c-c. &r\tmn^&<owmxi>mt 
KmL&*%t%-fcLa. l.' ©a^b-r&c 

tifit>tir>Z>. ffc3 9#>e>3fc#f5c-'-<7y-*D&;t$U 1© 

[0092] 
[»4 1 ] 



10 



20 
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[0099] WCV T 4'<®ft3<D&ttQ&ti£&Sl>tX 

[0100JH13 (Cfcli-C. S»*4t,»tt77-/'<- 

[0101] 
[«4 3] 

N 1 (4£ 



AT.— 



2/oAV 



[0 09 3] CtltmmtC. ftiCjnbtcV > VMT&m 
[0094] iXtC^ r ^©Si*©^**^*^* 

[0095] ±.owm r ( 2 ) ^©^-c«SR3n/c 
T^th^fiJfflLfc^j •C«»itK^ISS'J^©^{c^ 

1 3(C^U/c^th4ffll^Ci*lr#S. $[3 2#> 
67 t -^'-©SSttfU 2©^-c«fc-rc t^-c^r 

[0096] 
[&4 2] 

J C_ 

2AX 2n f 



[0 10 2] sMas^^r^TM-iafg^s^-* 
hA f ©^fb^i&e) ft 

[0103] 3C(C7 t ^©S3©^b©«95&fc£l>« 

mm&zwz? 7 ^^---SL©^bAL«^t4 4~em-r 

[0 104] 
[&4 4] 



c/5, 



[0097] C CT?. c «:5te©itK. n,«BJT^ (G 
roup index)T*S. ?dSSi®^ + + > 

[ 0 0 9 8 ] 3fe^f3S*>e>7 7 7f^ 

t,»r^f*i-c©^tta'j)£©j©^#!c:n«:ffls-r5) n„ 50 



[0105] %gzmm*z>7 r^f^-ais^s 9-* 

T©3£B8*^H-C«&n«. /3,^1/c, n„=litti 

i/fc^ot, S3 fl^b-r y>^t>v 

©^b£3fe*6ft*. £©««:. ±fc5*UfclJ>i'ST ; 
Ptf-©*§^<t S3£/c«i®H©^{b©8<J5E=M? 

[0106] WTfc:. #^«l^±lf4^«:oi>T 
•WIT*. CCT> 

«<3D»J^^fT^ 7 y >S*Df7 h A f . £ 7 y > 

s;©sm©Jfc#*#wft«*£i.>«£\ swe©^** 

[0 10 7] (Af./f t ) ©fiil*^4 5-cat>-B--S© 

[0 10 8] 
[»4 5] 

{AfJ £)- -2DL/SAX) 

[0 10 931K, M^fciHSU *8§fi£**-i- 

>v-cftWLWcwmm<iym<t<DmfeZft 5 7 y > 

Z/<Dis7 FAL,' . 30<7y>5?©S»iLc' . KJt^T 




(12) 
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Zt1fi~Q%Z>. (AL„' /L c ' ) <D{iW:$t4 6-e3l*> 

•a-sc-c. c©J#^rt>^i)3jg&l^ 5 *$<ftnt*ft£ 
(0 1 1 o ] 

[&4 6] 

(AL o '/L c ')»-2DLf m (AX) 

to i i i ] 3k«e. -mm&<o%8tffi&thxu. mc& 

z©?£i£©3^P3lltt£K«fT&Sr&£fc«\ JittfiriS) 

[0112] U#>U C©fflS«, 029 (a) fcJctf 
"SI29 (b) Ktt(*&*>K., 2-3<D%3^&%m*-C. 
. ft^ft©HI#ft#fcm>Kj£#fa{cfc<fc 5 {CSJUKS 

[0113] c©<fc5K^:^tcS**nft:3fc^Pi3l©«J 

[0114] iot. HSSfcJB&TSfcfeO^Kttv K 

©-r < ft < i 4> 2 S3te^ia*©<t . ±ia 

[0 115] fft*92{CfStS©l6W«. ##tfc89 



1-194268 
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[0 1 16] lll^g3(cetKZ>A9!». ftftffcffl 
©3fc£3£^£©S»-^^A!B-r£tStfi£<t. fetf^ 
4>o/t20<D*^(C^-r^*S«i: > ±fB©2 0©# 

/c2o©^S£»?:S3t^lgStCR-r«l^<!:. ±IB©gEP§ 
Sftfc2 o©3^#£i^#&g©Sflzm?CCtiJ#-*- S 

[0 1 1 7] W*S4KStt©»W»> #©f«I 

{cats©*»»s«£^g{c*$i^-r . tgji«£*. set© 

[0118] f»^5(ClBtS©^W»> ±IBL/c 
^91, 2&£l>tt3{tlBiS©&IJfiK:Jjn*.r. ±IB© 
«tfJJB©3fc#i&§fcfc£'-53fc?&©76 
BS*9EitSC £©-C#-S«BS%fil^/c**^«£ It 

[0119] Sfc, IS:#3S6{CiBi8©fSWfcl. ±IBU/c 
M&Bi &*1>I2 2 «ciB»©ffcWfc:iJII*.-c\ 3&Mggtc 

$&E3iiiH^fa*> 53fc*»T £S»-©<Bj&iS£*©£ . 

[0 12 0] M^7K£tftG>ftB»2. ±IBL,/c 

gfjfcjgl . 2&-5^«3{c^*8©^{cttl^r. #88© 

[o i 2 1 1 mjmstcm&comii*. junom 

1. 2*S^«3(c^4S©l6WCcmt: > 3l£3S©-SP^ 

[0 12 2]*fc, S^W9tC|B«©»W«. tt^JS^) 
Sr<DH*tt*ai£?Sft:at>K:. ±SB0/c»^l. 2* 
St>tt3tclBtt©»9i©#fiWc»lAr. ^©-SPKffi 

[0123] m#m 1 0 tcBttOfHBB. BWi 

«lS,^l>»2tc(cS«©^t&S9^«g©^KK:. 9 
oe7T^f J -@IET-*SW'5C.i{CJ:»). 3B»iKS© 
S&-^*><E>©7fc©titfJ%. *««*PI*«»W*J:0t> 




(13) 
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t 0 1 2 4 ) g/c. I«8S 1 1 KI2St©*lil§tt. 
[0125] Ztc. It** 1 2(CgBi8©f£l8«. 3fefrfSt 

<to #*#££3 -a- mt&9&®.ij>*><j>ft* io 

£ . &ffc©3fe©l*l©-r < ft < £ & 2 oOtt»t 
SfUSi, ±IB02O©^4 ; &^3fe^S{CM-r^ 

£b-ci>£. 

[oi26i$fe, m&m 1 3 tcettoanttt 20 
*s*^=^*»6i&H$^fta>5*£. K3fcss* 

j^^eg^;fr6^=^^|Sjrt>5:£££^liU ± 

fa©gp§ s *ifcse=ia^*> — isj*> 5 # £ m m 
®.t vx^z. 

[0127] £/c. 1 4iClE«©IMBtt. 

«fcO**26£3-£**t£S£. i*3^£3MSMP*>©3fc* 

ymjjVtcjt*. 2 o©ft 

«S#K£SWS*ftS£. ±IB©2o©3fcJ&#©l*3©- 

a&f£«:^irrs^i&#£. ±iB©^iii<*nfc2o©# 

S3fc£tfcW-f £¥*&££. ±a£©3fc©t&ffi3£K*JtfB© 
3^f3©^iSJ3^fcK*ttW*3^£. fcWTSc 
<b*f$8*£l/ri,>*. 50 



^PI^PO 1 - 1 9 4 2 6 8 
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[0128] ifc. SI** 1 5 GCiBttOffcSBtt* 4>fc< 
£ 4 o fc^t&ad^Slg^fflt > ft:3fc8Sfi& * 

©ss--igH^A*fu mcM&moim-iSrf-x vj^jv 

fcst^&^jjp h tat) s ft*^:£&&©M&K:*Jt>r m 

£gieg^a>e>s&=aa^ftjsp %*#«g©sfi— 
±ia©^iBK«fc£^i8jgas®i:£. gr^g^a>6Htt>;* 

[0129] $fc. »** 1 6 (CiB«©^?8«, ^< 
l >T JEW 3 ti -&S»S14©S»^±©S^*Jtom^-C 

^■^^^•^©^ii^jcai^b. km^ss^^^w 

©^©^W^S^i^OTfel^O^S^KPBjlft 
W. -e©Watt^6±fB©3fe8S©*ISft*Smi3fc]SS 

[0 13 0] 

[0131] 5t-r^ 1 ©hjb^ss*. 03 ^m^xmm 
?z e 03{c*jws^tst«i^«S3 00m iftaai 

l/Ttt»«B£*— *- K U — *f-%MB a £ . SS*^© 
U-1f — ^KD4K±t5/!:a>C*T^ V U-ii 7 a 
«t . ^©«jK%PIS-r <6ft:abCDiBttRKS 8at, 36* 
^•T£fc«>©7te#&S2 a£. ^*tf^fcJ«>©&ffi 




(14) 
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^#3£884 £ . y A /<- 3 £ . ^ftSJ 

j£gg©ffi;frfc£$JS*S/t&©3fclfcffl§ 1 £. -r-^ 
^MS-TSfcfeCDf'-f ^SSS5 0 £*»6*tJj£i*ttT 
OS. 8«5E3ft£*:7y^-3©Kmt3fc^i8&£. 

«5BE»— *- F U— !f-*«e a . 7>fVU-$7a> 
3fe»iKS2 a . Ol&gl^g 8 a RVmmm%& 51>B 

C*£. fl$EP8&tg8 a a«*^iSS2 a©ig§^4 £»J5£ 
3*i-&^r-/^-3©W{Cg<ftb»)tC t &*M§g 10 
*6^»5fi^£ISIS5 a tffl%.ZtiZ>%7 y -f'<-3© 
ftiKg < C £ 4> pltTC**. 
[ 0 1 3 2 ] <£ 9 JMtttiCtt. jgSW^*-*- F U- 
if-3ft®6 a £ b-C. 5WI8gS3!i!Ke "BE* U - 
If- (PHOTONET I CS *t : T U N I 

CS-BT, 1. 5 0*im~-l. 5 8/*m) ©*> 

^«fflLt2 . 5 n miftgWfii«:*jl»T^ilS«^4 

##&g2 a». 4«?<Z>*jMftS (t££*IS-fe^> F 
SS) r. ^l*>6A*Stifc7fe*^3£4{Cl^{c 20 
#*ST-&fcCD-C;fcS. (BjSI^§S8 atsj:y8a a«. 
^^Xi'SOfljSiaSS ( I DEA DEVELOPM 
ENT tt, *fJV:MPC 1 00 0) fiti 
^PS^£> £ t>«3SB@SW8 5att> 8 G H z 
jftMBSRS (UTPtt) -C. C©fttM3S**l»tt 
§Bg^iig5 a©*7T-fA-t^f--f;|, (Pigta 

i i) \zmmm$m-c*>-otc. cvmmt. 3gh z 
j&mm&<o*4-fw**&nMM&ftma (he 

WLETT PACKARD *L tf*: 83620 
A) ^ffiUt. 3. 0GHz#>£3. OOlGHz©^ 30 

WSt**i«£T£;fcS>©3fc&fflSS 1 {J. 1 2 5 

MHz (NEWFOCUS tt **** : 1 8 1 1 ) © 
©-C&-5* 

[0133] mmsmo—mzm 1 1 tcs**. 

r-f><- (SMF) 1 km© &©£<£/!! & 

^P3©^iSS«. M,= l. 6 5. M,= 0. 9-C& 
4. 0 1 1 "Ctt. 1 5 4 5 n m. 1550n mteJ: 
tfl 55 5nm v ©3«S©A!l*:5fe©*§^tC-X>-C. 3 40 
O00MHz*>6300 lMHz£-C^iSJSv£&£*fl3l 

WSJt£L-cmb;tefc©ra>.2>. ±iatifMi©*}3li$lffl 

tt. 10 0 5 C©fllJ&tt:*5<,>T». #WSE 

CCT, $5(1 3CC*JW-5N©ffi*«PD«^{C^/i:S*{C 

^»©^i8js?sa»{c*r-rs^«is»». 199 kHz so 



#§g^F0 1 - 1 9 4 2 6 8 
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£tc> AltiftDi&ftP 1 5 4 5 n m*>6 1 5 5 
5nmCC^{tl/fc££©:7 Fti-9 8 kH 

z-C*^>fc. C©*S**>6. »Mtffll,>T. 
= 1 55 OnrntctettSSfafi^tUbT. D=16. 
4 1 p s/nm/km**©i=,*lfc. Ctitt, <fe©{4ffiV 
v FffiK«fcSS93£ftD= 1 6. 65ps/nm/kmi 

[0134] «±ittEBbfc«{c v S£*<D^Xil@&. 
fiHB->7 Fffi*fc«^-X^> Fx-xAUXsl<>^ 
(Baseband AM Response)i^l 

6&+G H z ) ^^»*i/tiX3-^* 9 
F^-^T^^Iffc^i&gr&^/ctf. *»9I©# 

if-. y^fSOflMSSaSS. ftCMBKM. 

[0135] jw_h©ittwr«, %&m%t. L-cxmm 

4Ci*»6> *ttffi^liS©ft*D0tc3SS^!iBS*fflO 
l/-C6ft<. 09*.«. @3 0 (a) <feSC»W:l23 0 

SC£fcWC&£. C©*§t^ ^Kfcm^iSg'N© 

^. 3t7T-Y^-©Sfjie^t$(©^B-C7>;>^5/7 
F-r-5C£tC/j:S„ L«67y^^-& f.^^^dr- 
{cJDAem^«#©Ai^. &g©8t/J^bA • 

[0 13 6] S/c. JJSDlWtB. X&ttS&l/Ttt 

^3£4K:l : i©s«^-c?iasffi^i!rr-5*>©-r4>o 
fc. ^^©^^ISSil^g-rtt. c©S«^©fe©*ss 

ii-c* 4 aw . m<Dftigim*&r> ©*f«jffi l, tcm^-c 

m*ftm-C ft Z> C £ it W 6 i^-Ch z>. 

[0137] ^k. mr.<Dmmjtm>b®4iC7fk-s-. H4 
tc^f*^»iii^g4oo«. itc. ymtitXM 

pJ^#-*-FU— tf-*j®6a. &mm>\y— 9 — • 
©BI9 *»Jh"r ■5/c«)©ffijS«!^®^T A V U-* 7 c. 
*©<BiR4Pai-r-5fc«)©(B^iS31IS8a. 3fe4^iK-r 

«&©«««i^fi[^Eiis*^»5S»aaas5c ^ 
m#*ife^sm^iaiig 1 3, 7t^-3*w- 




(15) 
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$ tc i#m.ma& 5 a i . 5 ttffl&PlSg 8ai 

asanas^-*- -s. mfmmmi 3itmmm&$itit 

U-*7a, 2 b . SCffittl^lSg 

mtMm&% a »ii&«j#iyfe9-ii&g2 b © 

CC. fi«iiS*/c«5fiS^S5a<!;SiI5£3n47fc7 

[0138] c (Dmr-ommmicisiizmmx* ±s 

*»*SB2 b £ 1 o©{B&g9Slg8 at'J> >?Wm4 
b£fflC>T(,»££{C#®**&9. <S£P8gS©ifc£«6 

*0 1 3 9 ] ^CC. SI=©|gJ&JfcS&&0 5 tC^r. 05 

p^m— =&- f u— *r-ytm 6 a . st^t© u- tr — • 20 

©RD *B5±-T 4fc«>©^l'^®©3fcT'f V 7 
b. 7^ffl$£i8g^£fc»©^l'*52©fl^£&8 
b. 3fe*2o©(S»«:^i!S-r-5)'i:Jf)©tf-AX7 , y <? * 

2 0. mazn 5tc&o*)\>zm<Dffl&^m$.tdam 

g^g§g5b. ^ifti*f*Sfc£T-5^faggi 3. I>J 

5e*ti*3fc^T^^-3. ^tft»j5e^s©a^3i&©^ 
-* 7 b . y ? * 2 0 . a«^sHS*yc«^e[ 

^8S5 b . iSig®3SS8 b %^T-&3^4 a »SM 
*{cg2S3*iTC»-S„ ft*M38£fc«?lifi^ili&5 b 30 

^e>tasfr^B$gtso©3fe«7T>f^-*7'7i o*;b 

iijftPISSS 8 b « V-J* X? Vv220 

£gn5£3n^7T^^-3©raK:a<^Dic. ma 

3 ©races < c £fcwt?*a. 

[0140] C©^=©*66»JS©#®{3:. 3fc8&4 a * 
^m*CCSWSC£{CO;»). C©g^©^Ut«Fl4*CiC3f 40 

[0141] ±ie©s&- srz:. fcitfSfrHftasjfcsscc 
r ^^'-©»»%a!i^siigccs>j 

^ifi^K £©«fttgi^tt. ±IB©3l^fi|-c^urca'J 

^s«Rg-c«. a«j5e*iEirt?*-So c^mm^mt-r 

06 tt. »S!C£«J©^CC«SS4*©-CA5 50 
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^ r ^-©^©#*8i6suT«i;rr£«(ci/fcfli 

[0142] 06Km^7fc#iStiW5£§&g6 0 0 Viti&& 
omm-t- F U -If — 6 a . Mfcfi3$S5fc7 W V 
7 c . «»«^M3fe^iKS2 b . <H$£f$M3E& 

cyitv r a a- 4 b *fflc^r^iift^t>-&rs^-r 

$fc. 3^PSS5 cB«It-A^^'J ?*28a 

i4*9os@i/fc«^r©g^ (mm) 2 if*. 

t-^-:3**$-1 l«rfflC»r9J^3n5^7r-r^' 

-3£7frmei-r&. aw5£3ti-s^r-r^-3©«>5 
— #®*r-tt7 r7f-@if5 5-30 tjgmm-? 

tisi^if-@Ds^si^WiioM*©*fiS^». mmv 

-AX?'} 8a{Cj:orSI^3n-S*7T-f^-3 
«r-ffi« b . W^ijg^p^^iSS 2 b ©^4 sex 
^3{C^C£{C«CS„ l^tf@»3©7^»«^i9*S 

wr^e.siss*i-57fe7 t -f><- 3 *ffia-r*©{c^ 

©»fiSCC*jt>T». i»J5e3n*3fe7T-<^-3©S3*s 
tC2xL<!:&-5. CCt, ffl&ZtlZifey r A^-30 

ss Ltt##iaaa?gi§gy >^4 b-^-enceffsit- ^as 

•5. 

[0143] Sfc. 3feSEPS5 c »36*SS2 b©JS^ 
3 i^Btf-A^^y v £ 2 8 a©HIK:g< *>t>»3 IC 

^®S2 b©jss^4 1 9 om&rn (mm) 2 1 ©race 

mm *) <DftJz 0 5feCC^B«rSW & C £ CC^C 
[0144] 06 CC^L,fc«tRKt?«3fe^ilg5 c KJ: ») 
7fc&i^g83tir«,^C»»^©<iiK^S3fe^S2 b© 
J8r^rfp6©7fcm;>Jtt. AS*3tifc5fc&s3l£8S©«^* 

i*4?:9 0SI51L/c«SS-C©SiK 2 1 «r0 1 2 

»3**^^3nrc^«t^«^©<i&«^*^S2 b 
cc, *st»»^©a»K:«)»)^-5c<t*«r#io 

[0 14 5] 01 2 (a) CC^L-feSCC. ¥l^S«©* 
iffigS5 2©BI6©$8l|i#&<,\ > U3&>U. 90g777 

7=-isie^ 5 1 tc«fcD KJtt^ o s^^tt^ *) oy&m 
c^ifij^9os@^-r4fc». cn6©jfe». y>y* 




(16) 
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SCt#-C#. *©DCl£#K:<i:£tfcfcHg©&«l©raS 

*[0 14 6) 012 ( b ) K^b/cSCC. 

«©^W*KijS?«:^L'C4 5Sr&4»^»> ¥*fcB 10 
«5 2tt#©««£9 0&@!i£-r*. C©<h£. 012 
'( b ) ©#- h 2 6 Aft L/cC CW(Dft<DffimmX¥- 

^istmiSg6 o o© »; >^tcif$nri^ 

fc^-A* ^ 'J * * 2 8 aJC <fc -oT^Si 1>X0 * 5 . 
012 (b ) ©#- Y 1 *»6ASfr£CW<D;fc 
^WMSlSli. 7 r 57^ -BUS-?- 5 -9-. &C*ftgfi« 

m^bamrfiff-fribtiiij-rz. c©ntfj«, ±s&<o 

©S&6S$§£)fe#iS& 2 b ©Iff— ©3fcW27£ . 
S.SC£#t?t£„ C©«&ggKJ:titf. 3fcJ8©*P§ 

[0147] ^{C^SCH^JSibr. S7Kilfc 

^tJaws^7oo4ittwr-5. c©#:»BtjW5£itg 30 
ffl7 0 0 ©*$©». ±s©»t!g©iQS}gss«:Sft(©«BS; 

U-# 7 b <t VX'Vli>MOi><D. it^Mmt. VX'Vl 
^©*i4ffl$fc«3SMSSlg5b. ><)\,i>M<DV-J» 

2 8b£flH>TC>£.£{C&1t®a*a>*. cn^Of^ 

9 OK&gS ©^£P«©2a**f?Sfctf>K:. 40 

C©HJ6^«:*Jt<>r fe^l-i'S©¥^S«2 7 £fl3C> 
-5. 36tC. rw^MMSffltf-A.*^'; *£2 8b*> 
<E>©:££8«5£;* ti£1L7 r 4><- 3 tCA4i-5fcJf)^7 r 
-f;>-#^-l 0£IB«r>S. 3fc^lB&5 b»fcf-A* 
^"'J v % 2 0 i^S«2 7©ffl(CS< C £ ^oltfe-C* 
5. £©!££. £B$^@0©3B*B^@9©#J:95fc{C 
g38£Stt&C<fc{C&*. C©«tS7 OOiCfolti. f>J 

s-r. c©^©^^^*** 1 ^*.^**. so 



[oi48] w±©*Ks^s-c». mm&ftt&zfflfc? 

Z>i><D-C&^tc1)K ##fe9J©3fe#tfc$«5£3€g©»J5e;fci£ 
i«HP«©iBJS*ftK:J: 9. ft? r ^<-©fi3-?>. 

8ftfc^#£r©i£ii«>^K:fc#jfl§-c*s. cvimj} 

[0149] &tt. ^©HJS^Sli l/C. 08 iCml' 

tcm&*mfe?*fcih<Dftftmm£mB 0 o*i&93-r 

■5. :£#ft&J5£iSg8 0 0 ttitt. ftiKi LTi£-^- 
KU— !f-5fe®6b. JSIt36©b— !f-^©M«3*B5± 

tjaw^g©m*36©^!6«*%mis 1 *>e>«tss;**vr 

Ui.^eb, T-fVU-£7b. t^-AX7 r '; >f2 
0, ft^PtgSb. *ig^-rS7fcK4a^m*K:S!g 

t^m«-c^$-cejsu. !g!(*©fiig{c*ji>«:uh 
p^u^-^ofcflj^rwtfFSU o 
&z>ft&mm$m8 o o £#fi£-rs. 

[0 15 0] C©fitJ&-C. «Ji*$-C©Kf»L«. ^X©« 

W©fl&©3ft9>J: , ?+»Jgl^©-C*ti«. C^r^^r© 
3f£©3Si UT. S3 Ltt«T©»5!tt>> hi. 

[0151] 

[&4 7] 

1 c 



2ftf c 2f c 

[oi52]^t, msmmm^^^^o-cmhti 

[oi53] ^{c. m-k<Dmm&t or, 09^0 
tcmmimj&rztc&<D%ft%mm.$im9 0 o^ta^-r 

■5.. ^tStSJ^*lg9 0 0tB£K, *-t-Fl/-1f 

-#?gi6 b . mmummr a v u-* 7 c . 

5c&*iJfliU «^^®?©*7r^^-4b%fflC>r# 
^±W4^t>-B-C^-r4. #^P3iS5c«i@« 
It-AX^'J ?$28a© — 3g©-7r-f/<-ig^5 i 
3^^lill«r^to-eSi^-r^. 3£#i&g2b©igHP4ttffl 
igffitT-A^^ «J v*2S& ©Zlog©^ r -f 
^6«t36^flll*9 0aiaUfctm-C©g!^ (Hi*) 2 
ITS. hf-AX^l) ? $ 2 8 a©=og©*7 r -f^" 
-i^7*»P.©*?rWT%^tC-r4ft:26U>X2 2£fl! 

i»-C3yy-H/-c«!«:*-c^as-&. ^©{fcgtcfc 

r ^"3 0(C«fci>TJg8*i*i* 

Wyfu>X2 2«c^-r. c©Jr^tt«Ji±-c» v 

S2 bCcJtor^3ns^i-0Oao>Wtt@»)M^ 

©3fefiS^»««ffitr-A^ 7" y ? $ 2 8 (c J: ot 
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-C*-53fe^liJS'J^a9 0 0C?ffeC!>Si5^J:»3+t»Sl»© A#3tt<fc SE-?t, MSffJCCttSffiSt 

S. */c. 3fc^l3&5 ctt^iSS2 b©JgKF3 £(@« ^5J©^-C«. 5 x 1 0-'©f»KK:&S. 

le-^x^'j 7 f 2 8a©MK:g<ftb»}K:3fc#i!£f§ [0159] am©aiJK«tc*i^-cffii>6ttTt> 

2 b©3g-?4<!:9 0Ba£& 2 i©K{cfcg< c z>t><otmmc. m®<Dm%m®&x®im v . *©*ss 

<h*>pJ&-C£>&. t©»&. JS^tHHl«3©^»l^tt15If) ai^tSCtKioTt^ *^©a9^SK*|6j 
[0154] C©3lit^®-C s BNMrfHM-r&ftb&tt. 10 [0160] XK'%-\r<Vmmi&t UT. 018 iCjnh 

SlCO^Ci^fc*, ^EteWeo^iCtb^ *-FU— !f«!6a. AW;fr*©£ l/tiliKfiJMM* 

[0155] 5&B*iM5tT Sfc*©^A©IUfe^ K^P3S 5 c $!5£3 Vr^^-t 

m*. mi otcm-r. mi o<D?mtv$>z%ftmm -0^57-30. mm^mm^Q. te&vimm 

>v<Dftftfcffl&$imi:mi8.-rzztu«im-c$>z>. [oien 36®*»e©u— vmx. zvm&ffitfi? r 

jmm&m 1000 k^t. r a v w-* 7 b t uc >f ><-©aEffcfrfatc^*><* n/ci*jg-c{ij£BGS#M3£:7 

^;U^M©fe©. ^PJSil/-C/<Jl/i'S©fi[ta^S3S r -f'<-4 btcAIJSft*. Sl^Stii^^r-f /<-3 
ifcW3&K^ISg5 b. rt)l>ir§£(»V-&Xzf>) v%2 20 ©Jt$dteftt^iSg2>&t>«3iiK^13&5 c£4> 5 — * 

0Rt^U?S©il»M^-A;*:/y ?£2 8l^ffil,> tt7 r 99* ■f-BJfc^S-?- 3 0 fttf-* 

cn6©^*««|-r53l£ffi4a«^a4J(c^:WF, ,xU<£~l 5{C<fcoTsJ<-Ma>6A*hr£#tt2*>e> 

n-c<,>s. m6Vmvit.9om.mm mm) tnm.<m *3mmc\m2tiz>* ^PHg©4*-h*> 

S4WSfca>K^^l©fSfijg2 7 4»l^. 6fa8WS^«*-9-- + ^ U*- 1 5©#- F-2*>e>A 

ffihT-A^yy *#2 8b©ift?-7a>6©#ttU>X2 2 0. #- h 3*>e>W*^S. 

*fflc»-C3 y>-H/^*t?gi83-t*, ^©ascc [0162] n5mm% i 3tt{4tB^n&*s^«&i£ 

WtfggJCR-r. igJ«cS-C©KI»L». 'J > ^T#tt-r 1 5 &Ma*©^S*£^«3££33IS5 a <mx*7 y 

* s^tJtSBe^i iooo ©fl&©gp# j: d +#©<<>© /*-©£$*£ 4 5 u tctm<D&& <an») 2 

r&titf. ffiJKLtt. fJ[4 7{cj:»j*8bSCt*J-C* 30 3£fljV£. cnccJ:o-Ctiffi^PS&*i'»»5Sa^S 

*. 3^ilS5b«t-A^^y -^5»2 0i*ig S5dCASfrS*«:. a&3S<fc< 3fc^i93ttSXfifcfr|nJ 

fi«2 7©ffl{CS< Cti>*jmv$>2>. C©i&£\ ©3fc<t> ^n©lt#:frftr%£^i33ttfcl>Y:*7|S)©3fc 

[oi56] ^{cm©jus^si<t t,r . mmomtz [ 0 1 6 3 ] xicm 1 1 <ommmt vx. m 1 9 son 

ig«©^tra> ^©5Srt?*sn-2>ct*!^*>4. 4. hi 9fc^ufc9j^g«:*j(<^». TPH-^©* 

[0 157] 40 AW^IRiUT3t-*>--+3.Ud»-©m?«J{Cli?ga^ 

[t^4 8] ^';»*-2 8a4ffll>4fc©'C»4. S19Jbt?(JsJ< 



^. Af,/f c =i/ioo%tat5ci» 5<^©ASfr*^<e&£iseir£it». ai9«:^ 

^BTASj^^. 3GHz-CfitB^I)|-rSJ©^v ALi UM$KM£«1#7y^-4b©£flll*0l8©fl*j£ 
L/tO. 5mm©tfeHi*5nJtfet?*4„ ^iSSi^CCJSJt 50 <bP«tC4 5«t?Sk*2 3^2.^. 02 0{C^bfc«(C 



[0 15 8] ^,*-C«. 8815(8,= 1/C-C*0, ± 
fB©N£*!K tot. -o*»)^ii^jSm4^K:i«< 




- f i *>e>*^»<«H©**JAS*usia©<i&v©76)^ 

^%#-h3*»6BXDW^. C<r>m^mi 8©H*^9 
€ffl^S^*»ft<. #- f-3 3tP6©7t©¥^W»*«. 
»2 9©<E, (t) -Ev (t) >. f£<,>l*&3 7© 



[0164] <S2S«^Sfit^PIS*^C»«5Sm^g 
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«{C 4 5 57 7^^^-1516^ 5 3£ffll>£*\ ©£*© 

*ft{c<t o r *>wr h c t ifi-c # z> . 

[0165]CCt, 4 5g7 7 ; 77 r -f-|5J^F-5 3£ 
fflt>£*&£. CftK«fcD3&J^l £3fr^2«ffiffl-C3 
<=>«C 9 Og©@f££Sfr*&t: 3CT*5jh#;**. & 

28©<E B (t) »E„ (t) >. 4tk>»M3 6®P.. 

•[0 166] 022 (a) <b) B12 0{C^L 

fcHSSF9©«lRE*fflt,»t:?f r>/c7 t -< ><-#ffc«E£©0!l 10 
3fe§StlS<t t/TRAMARtt©2 0 GH z^J^t 

/c 02 2 (a) 5 4 5nm. 155 On 

1. OkmtAofc. 02 2 (b ) "C»l 5 5 0 nm© 

W. t/c. 02 2 (b) rfcJ3St3 3 2p*>3H,>sfci£g&C*f 
V X V r -f >*-©#tSt©£*kfcij* . 
[0 1 6 7] ^CClgl 2©IS&S^ggil/-r. H2 3tC* 20 

*. T#ff^©:)fcAffl^m<t 1/T0 2 3 ©##&£ 
OdB*^) 2 b£flH>-5t<!:fcT»Jf&-C&£. C© 

:Jfcfl#giC<fcr>-C#- h 1 3&^AI*T43!&«23&>6liJ»* 
<I&«*^i4ffl^&&SV>«&&^§Sg5ctcA 

«3tl4. &ffi^!3Sft-Sl»«9Se3EiaS5cCD4#- 
h5(P?>W9*^^tt^^S©'i<-f'2^e.A»}. 

h3*>e.ms*^s. 

[0 1 6 8] JJB©*1 0©HSfi^S§iib^*i, 3£H 
S^&-Ci*:5fc#<!£g2 b&BliS&tcttlfcfts&O. C© 30 

ja-r^R5«:^H-6dB©a^K:tt5 0 L^L/. — «tc. 
##i&g (3dB*^7) tt£ffir<fc£fc«>. :Sfe$M£g 

CCt?. 0fg5Jfiim-?-9WW^*©H<fcV*l6]* 

[0 1 6 9] &IC3S1 3©^0©il/T. 02 4tC^ 

L,fc>gU^©T^£ffli>fc^ilg£^«.»Ti&i8-r 

c ©Tg^tKiH 2 4©*^ *c f&com^-zmm 
^tr-Ax^y ?#2 o. ^^©firtB^S 

[0170] Xlcm 1 4©HflSJ&!&£ l/T, 02 5 (Ctj* 
L;fcig8^©Tmt£m>;teS©£^S ! &f**r©B!fK 

©njeiistc-o^-csi^-r-s. dj£»«F§2ffiffi^is&& 

SV>«5fea^PIS5 c©#- f- 5 *>6©tB*fei:£:3 y - 

^y^-f 5 7-30 ^^^rs^igD^* 

a^r«fflf^sfaffl^iis*-si»«9feg^siig5c© so 
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hbK.mrr. 01 9. 02 0. 021. 02 3. ^ 
t>«0 2 4 (om^m^^tcmm.^uuic^mmmcm 

[0 1 7 1 ] Steffi 1 5©H*SJgJSiUT, 02 6(CS 

>t,&**£8iJS*tT5/c*©1?Sj££02 6 (t^f. 02 
6 -CW. litB^§Sg& SW*5fcK^ilg5 ai7y 7 f 
-f — HB&T- ©MtC3felSS©^tt36ilSm 1 

co 1 72] m^*wmmicx*+>vi£ifi?>imj2. 
mo^mt^mmomm^na 5 c <t ». ±&© > 

^©T*H-{ctel>-CfeoJt6-C*4. C©fc«bK:«. 0 
2 7. 02 8{C7nbfc<fc5K:. ';>^M©:fc8&©— 8flfc 
M^£#Ab/c#j££flH>;fttf<fcl>. 
[0173] ^AtC. 3fcK©)R^I»I^lSJ*>^*^+GH 
z gS©SSSWC^ISl«:?f ^ fc«S>©3t3?lilS©«^«r 
029 (a) £029 (b) £{CSV$~. 029 (a) 7? 
K. 2o©^iS§©ja^Jflj*ifcaiitC(6j^^^«|{ci[ 
5>JfCffigSnr*jD. 02 9 (b) -c»2o©3^ias 
©Jffl^#*$£l>CCji:£|Pi{cfc -5 J: 5 {cB^JJCffigS ft 

nlll-CabS. 02 9 (a) Ryf02 9 (b) tC^T— o 
^ISS«rSg ^77^^ -©^tfe©^»*^l < -r fcto. 

[0174] ±^©«{C. *^W©*SK «fc •) . «fiB^ 
[0 175] 

[»W©^*] C©»W«±fBL.fc«gg*>6%S©r. 
OTtcifiW-r S J: ^ ^^*H-r -5 c £^T0 4. 

[oi76] mnm 1 *jj;^2 {cia«i©«^-ct3:. *© 
^m5SK£^s^£©wa*S!j^-r -s c £(c<t o . 

€e*©^SKH:-<ffi#&«BS©«S-C. *^»*si«r 

[0177] fW0B3 {caisli©^^^*. iL25a8<^K:W 
S2o©^cc^SC£Ccj:o"C. 9>f«wt8T 

[0i78]*Jt. »*J14«:ie«©««B-CB > 

1, 2**mJ3{C^©^{Cj3n^.. &ft*^*C 

[0179] a*S5«:S«g©»Wt?», 

1, 2*SCHi3K:ie4l©^W«cm. ^fclfSfi*^*.* 

citcJ:»)SIS-C*^«fiSK:Lfc©-C t SIS©«^3^ 




(19) 
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coi8o] 3 6tc. is*3a6{cia*s<D^Bj-c«. 

[0181]$ 6«C. ii^7 tcWffi<DmiVlt. 1 . 
2**i>ra3Ki38©2MlJK:JJlR> »SB£^%SaftTS 

"[oi82] s 1**^8 icm&omwvit. 

[0183] 3 e.cc. i»3ja!9 (cie3S©H^t?« v St* 
i 0 1 8 4 ] S 1 0 {CfBlSO^WCtt. * 

[0185] 3 6{C. mm 1 1 iCl2«©#fe9§-C«. W 
[0 186J.36K, »f«12, 13fcJ:c;i4K£ 

5£-r H^ncynmim^ ftfc c t tc <t •) . fiEfe© 

[0187] 36CC. W*«l 5RCM 6tCiBf£©ffel!)i 
[0BB©1SWj:^] 

[12 1 ] *^W©lilg-r^ffLt>^tfe«l5£*S©8&fP 

[S2] *^©»igTssfb^^t5ta!is*j<fc^© 
®.mftnt&m<D-m*7F.-r 0-C& s. 

[03] 0-©HSS^SS*SiW-rS^«)©S-C*^. 40 

[04] s&-©ig^J8£i&^&fc«>©0^&s. 
[05] n=<o9mBm*itm-??>ft.ib(Dm'c&2,. 

[06] m0©HSS^SS*^W-r5ft:&©0-C&*. 

[07] i&E©sis6^8*^-r&fc&©0-e&£. 
[08] n?s<Dmmm*i}im-fz>tcib<Dm~c2>z>. 

[09] »-t©HS6»®%i»W-rS/cfe©0r4>*. 

[010] nA<Dmm&m*mw?ztc8><om-c$>z. 

[011] #IS9i©fJlf£ic<fc£. *7T-/^{c-5i»r0 
aa5£ism*^T0T?*s. 

[012] «W5 ccc<fc0:fca^ii3tt-a,>&ut§ so 



^r©^«f^M3t»iSS 2 b©Jfl^i§^!»6©#atfj 

«§Ki5«go/c0-c, <b> b. tm&mziktittcm&i' 

[013] ^^©T^fcffi^cfrfKaiJJEgg©^ 
•? ^0?r^"f . 

[014] ^ISg©llS<»:A«3t©{lie©^i©MaS 
[01 5 ] m$m&&a>.*:X* + >l;ttM&. 

[0i6] mmemmtcj: >w&z>mgsm® 

[017] M^©S3&tfA3f:fc©?£giC*f-rsa 

^©^t*^-r0-e*s. 

[0 1 8 ] m i o<omfflmzmitzfcib<D7v v * 

0-C&S. 

[0 1 9 1 m 1 1 <Dmm&mzmi-?ztc!t><D-7n ? * 

[02 0] ^PIS©ASfr5^©<SjS*i9S-r5#S 

[021] ^wm<o7&?zft<DmtL*w&-?z>^WL 
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